Inhibition of invasion and epithelial-mesenchymal transition of human breast cancer cells by hydrogen sulfide through decreased phospho-p38 expression.
Sodium hydrosulfide (NaHS) is an exogenous hydrogen sulfide (H2S)-releasing molecule and has antitumor potential against a wide variety of human cancer types. The effect of exogenous H2S on the invasion of breast cancer and the possible underlying mechanisms remain unknown. The present study aimed to investigate the in vitro effects of H2S on transforming growth factor-β1 (TGF-β1)-induced human breast cancer cells and the associated mechanisms. MCF-7 cells were incubated with TGF-β1 to induce epithelial-mesenchymal transition (EMT) and an MTT assay was performed to detect cell viability. Flow cytometry, using propidium iodide (PI) staining, was used to determine the stages of the cell cycle. Apoptosis was detected with Annexin V-fluorescein isothiocyanate and PI double staining. Western blotting was performed to detect the protein expression of cystathionine γ-lyase (CSE, an endogenous H2S producer), phospho-p38 (a signaling protein associated with apoptosis), and SNAI1 (Snail, associated with the induction of EMT). A Boyden chamber invasion assay was performed to detect tumor invasion. The results demonstrated that when NaHS was administered to TGF-β1-treated MCF-7 cells, the cells exhibited decreased proliferation, G0/G1 phase cell cycle arrest and increased apoptosis. NaHS treatment following TGF-β1 administration also resulted in decreased cell invasion and decreased EMT, which was indicated by decreased Snail protein expression. In addition, incubation with NaHS increased endogenous CSE protein expression and decreased p38 mitogen-activated protein kinase phosphorylation in MCF-7 cells stimulated by TGF-β1. Furthermore, the inhibition of endogenous CSE by DL-propargylglycine increased EMT in the MCF-7 cells treated with NaHS and TGF-β1. In conclusion, the present study provides insights into a novel anticancer effect of H2S on breast cancer cells through activation of the CSE/H2S pathway and decreased expression of phospho-p38.